Urokinase-type plasminogen activator receptor regulates a novel pathway of fibronectin matrix assembly requiring Src-dependent transactivation of epidermal growth factor receptor.
Previous studies have indicated that the urokinase-type plasminogen activator receptor (uPAR) can functionally interact with integrins thereby modulating integrin activity. We have previously demonstrated that treatment of fibroblasts with the uPAR ligand, P25, results in an increase in the activation of the beta1 integrin and a 35-fold increase in fibronectin matrix assembly (Monaghan, E., Gueorguiev, V., Wilkins-Port, C., and McKeown-Longo, P. J. (2004) J. Biol. Chem. 279, 1400-1407). Experiments were conducted to address the mechanism of uPAR regulation of matrix assembly. Treatment of fibroblasts with P25 led to an increase in the activation of the epidermal growth factor receptor (EGFR) and a colocalization of activated EGFR with beta1 integrins in cell matrix contacts. The effects of P25 on matrix assembly and beta1 integrin activation were inhibited by pretreatment with EGFR or Src kinase inhibitors, suggesting a role for both Src and EGFR in integrin activation by uPAR. Phosphorylation of EGFR in response to P25 occurred on Tyr-845, an Src-dependent phosphorylation site and was inhibited by PP2, the Src kinase inhibitor, consistent with Src kinase lying upstream of EGFR and integrin activation. Cells null for Src kinases also showed a loss of P25-induced matrix assembly, integrin activation, and EGFR phosphorylation. These P25-induced effects were restored following Src re-expression. The effects of P25 were specific for uPAR as enhanced matrix assembly by P25 was not seen in uPAR-/- cells, but was restored upon uPAR re-expression. These data provide evidence for a novel pathway of fibronectin matrix assembly through the uPAR-dependent sequential activation of Src kinase, EGFR, and beta1 integrin.